The design and synthesis of coordinative supramolecular polygons with open binding sites is described. Coordinationdriven self-assembly of 2,6-bis(pyridin-4-ylethynyl)pyridine with 60° and 120° organoplatinum acceptors results in quantitative formation of a supramolecular rhomboid and hexagon, respectively, both bearing open pyridyl binding sites.
The design and synthesis of coordinative supramolecular polygons with open binding sites is described. Coordinationdriven self-assembly of 2,6-bis(pyridin-4-ylethynyl)pyridine with 60° and 120° organoplatinum acceptors results in quantitative formation of a supramolecular rhomboid and hexagon, respectively, both bearing open pyridyl binding sites.
Coordination-driven self-assembly, the supramolecular architecture methodology relying on metal-ligand bonding interactions, has proven powerful for accessing well-defined coordinative supramolecules over the past two decades. 1 The rational design of rigid molecular building blocks via coordination-driven self-assembly allows for the formation of discrete supramolecules of variable topologies, as demonstrated by the myriad of metallo-supramolecular grids, polygons, cages, and polyhedra. 6 and 3, 7 to form a rhomboids and a hexagon 4 and 5, respectively. The self-assembly of 1 with 2 or 3 was carried out by mixing the donor and acceptor in a 1: 1 ratio in aqueous acetone solution (v/v 1:1). After heating at 75°C for 5 h, the completed self-assembly was isolated by ion exchange with KPF 6. The product was characterized by 31 p and lH As shown in Figure 1 , the 31 p eH} NMR spectra of the reaction mixtures show only one singlet signal at 14.3 ppm for 4 and 13.9 ppm for 5 with contaminant 195pt satellites, indicating that one highly symmetrical assembly was formed in each mixture. Likewise, in the lH NMR spectra (Figure 2b and Figure  S2 in Supporting Information), signals attributed to the terminal pyridyl protons of 1 can be found at 8.98 ppm (Hpy,u) and 7.93 ppm (Hpy,~) for rhomboid 4 and at 8.90 ppm (Hpy,u) and 7.88 ppm (Hpy,~) for hexagon 5. A comparison with the spectrum of 1 (Figure 2a During the self-assemblies described above, the thermodynamic stabilities of the supramolecular species playa significant role for controlling the coordination interactions, wherein only the terminal pyridines of ligand 1 are used for coordination. Supramolecular polygons 4 and 5 are the result of coordination between only the terminal pyridines and the organoplatinum acceptors. Using both terminal and central pyridines, the series of isomers 6-14 could be formed, as shown in Figure 4a . A computational study was carried out to estimate the energy difference between supramolecular polygons 4 and 5 and these isomers 6-14. JO All the structures were built within the input mode of the program Maestro v9.51.09 and subjected to a 1.0 ns molecular dynamics simulation (MMFF force field, gas phase, 300 K) to equilibrate the structures. The output of each simulation was then minimized to full convergence (see Supporting Information). The MMFF computational results are given in Figure 4b and show that in each case, the relative energies of the isomers 6-14 are significantly greater than those of rhomboid 4 and hexagon 5: E 6 -8 -E4 = 29-84 kcal/mol; E 9 -1 r Es = 5-77 kcallmol. The energy differences may be attributed to the improper directionality and steric hindrance of the central pyridine as compared to the terminal ones. Despite the relatively simple level of theory afforded by MMFF molecular force calculations, on account of the size of 4-14, these computational results strongly support the structures of 4 and 5 over their isomers 6-14, and therefore, only the terminal pyridines ofligand 1 are coordinated under equilibrium.
In conclusion, the facile synthesis of supramolecular polygons with open binding sites has been achieved by coordination-driven self-assembly of pyridylligand 1 and organoplatinum acceptors 2 and 3. Formation of these coordinative structures is well supported by the experimental evidence from NMR and ESI-MS, and explained by a computational study predicting the thermodynamic preference. By taking advantage of the open binding site embedded within the self-assembly, a variety of properties may be realized, ranging from post-modification to applications such as guest encapsulation and catalysis.
